of motion when subjects pointed to the target's endpoint (t-tests, ps Ͻ 0.0001). The spatial error in the perceptual condition was not significantly (ps Ͼ 0.09) different from Dirk Kerzel* and Karl R. Gegenfurtner Abteilung Allgemeine Psychologie Justus-Liebig-Universitä t Gießen Otto-Behaghel-Str. 10F
Figure 1. Schematic Drawing of the Experimental Procedure
In experiment 1, observers fixated on a central fixation mark while a target moved in the lower visual field and disappeared at an unpredictable position. In the motor task, observers reached toward the final target position. The deviation of the endpoint from the true final target position was recorded. In the perceptual task, a probe appeared and observers judged whether the probe was in the same or in a different position with respect to the final target position. target motion is really necessary for sensorimotor extrapolation. To this end, we asked observers to fixate on a target that was surrounded by a large frame. In The temporal error is implausibly large, which supports the hypothesis of constant distance extrapolation. The one condition, the target moved while the frame was stationary (real motion). In the other condition, the target sensorimotor system may extrapolate a distance on the order of 1 deg of visual angle. Another possibility is that was stationary, and the frame moved (induced motion). In complete darkness, the moving frame is incorrectly interactions between (illusory) eye movement signals and manual responses magnified extrapolation. Note perceived as stationary, whereas the stationary target appears to move in a direction opposite to frame motion. that in contrast to peripheral target presentation, observers pursued the real motion of the target or had the Bridgeman et al. argued that induced motion deceives the perceptual/cognitive system, but not the motor sysillusory impression of doing so [14] . In this experiment, we imposed a time limit in the tem [11] . Even though this view has been criticized [1], there is an ongoing debate about whether the motor motor condition, resulting in movement times of 976 Ϯ 34 deg and prolonged the time interval between target system is susceptible to illusory spatial information [10, 12, 13]. Here, we investigated whether motion signals offset and probe onset in the perceptual condition to 1 s. Thus, the delays in the perceptual and motor conditions arising from the combination of contextual cues in the absence of low-level motion in V1 is sufficient to elicit were approximately matched. In another group of participants, observers responded at leisure in the motor sensorimotor extrapolation.
The spatial error in the direction of motion was larger condition, which prolonged movement time to 1562 Ϯ 114 ms, while the time interval in the perceptual condiwith motor than with perceptual judgments (ps Ͻ 0.001). Subjects do indeed extrapolate the illusory motion of a tion was 0.5 s. Thus, the temporal delays in the perceptual and motor tasks were approximately matched in stationary target in reaching movements. Because the spatial error in the real-motion condition was also the former condition and differed grossly in the latter condition. However, the results did not differ between slightly different from zero with perceptual judgments (see below), the net sensorimotor extrapolation was calthe matched (reported in the text and Figure 3A ) and unmatched (shown in Figure 3B 
Conclusions
In sum, we show that the sensorimotor system extrapolates the position of moving objects into the future, whereas the perceptual/cognitive system represents the target position accurately. Sensorimotor extrapolation may compensate for neuronal delays and assures that goal-directed movements are accurate. This proposal differs significantly from previous accounts in that we do not believe that early visual processes solve the prob- 
